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(54) LIQUID CRYSTAL DISPLAY 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid 
crystal display device which has a large visual 
field angle, has a good visual field angle 
characteristic, can simplify the production 
process, and is high in production yield. 

SOLUTION: Pixel electrodes 203 having slit-like 
apertures 203a and an alignment layer 204 are 
formed on a substrate 201 and a liquid crystal 
layer 209 sealed with nematic liquid crystals 
having negative dielectric constant anisotropy is 
formed between the substrate and a substrate 202 
formed with counter electrodes 205 and an 
alignment layer 206. The alignment layers 204... 
are adapted to approximately perpendicularly 
align the liquid crystal molecules near the same. 
When voltage is impressed on pixel electrodes 
203, electrode edge electric fields inclined 
symmetrically with a boundary plane P are formed 
near the apertures 203a. The liquid crystal 
molecules 209a, 209b near the apertures 203a 
incline in directions reverse from each other and 
the liquid crystal molecules 209e, 209f in 
alignment regions A, B incline symmetrically with 
the boundary plane P as well. 
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(57) mm: 

mm] nmmKz<!mmmn'ft&tt?z>t 

*«2 0 1 (C». X V v M#©g»2 
0 3 a&ff-f SWtflff 2 0 3te<fc{>*ia[DlM2 0 4*»J& 
#ft*S2 0 5isJ:&E|qlK2 0 6*t«fiS3n 
fcSS2 0 2 40HK:g|S$S*tt*Sf[©* 7f r;? 
*fljm\3ftAaWi»2 o 9JW&S3*vet»4. ±E 
iEl*J|g2 0 4-«. *®2&®ffiA^&nS£atc£ffl 
3#SJ:^{C4o-C(,>S. B5ft*ffi2 0 3K*Ea5EPJjU 
StiSi. HPW2 0 3a©ifi«-«taW3ll*««|l'fflP 

□S|52 0 3 a©ifi^©jS B ^^2 0 9a, 2 09b#5 
l>KilWlSlK«*. eiqHH«A. Brt©«fl^F2 0 9 
e, 20 9 f &igJ?EP&C*HWCf£<„ 




C2) 



ft/ci #©««£. 

©©sw$a*tt*w^5Ssa^F-*^t*. ±ib i *t© 

±121i*^fiSfc <fc C*»l«l**©&ffl«: *ft*ftJB(K3 

ft. #affi#a{cfcw^>±iB« B B B ^ ; &#m€gcc*to-c 
±tBift©««©PMIJ&c-eft-eftiBS3ft. slices 

©««£ OP^tCiBa^ *ltefirtlSfi*fBjt S £ i fete. 

BiSgUffitf. BrJ£©IHK*rt-LT. ±iB?£JI^£5l> 
fcg&S;£|njK:iI&3t!-tE|6] $ V&'PU < £ 2 o© 

[M$H2] jlenhim:. ±fe^ms^fc«ii^m@ 

K^BSShfc^y » ht^©KPSRt?**Ci?:#aii-r 
Sllt$q( 1 (cettOffiAft^B. 
[«I#B3] ±IE#«il3ftfc&ei$l;t:. EOK^BL-C 
Jf?ljS3ftS££fe(c, E*'<*->*rtOTWR»«:« 
tt3 tifc«*#> btfuZCt &&Wl £ 1 SM$Q 1 KBB 
©SE^ 



ggccfe Sa^Iiffl©£:&fift 1 fctt±T\£filK:* £ 

[I»3»B5] ±HIIHK*. *©IBllR*JBlST*. JJBtt 
l5UKfiSfc«B3R«fii«:*5W4IRaP©^|Sl*J. jgHSl* 

ti>5c ££#14£-r£fMaB l tii^ra3 ©{5j*i 



film 



10 



20 



30 



40 



[»*«7] iMsm&wt. -eft-eft. ffl*i4©*i^ 

(cieg§ ft r (,» s c £ ^ ©£ -r &m$B( i tti > uf$ 

Ji3 ®Mn*«cciB«©?gaiam^a. 

n©ftfflg«-c£>£c ££i#gj£-f 6St#5f i ft^oii 

3j?^3©<5Jft;frCCgEft©iKli^i«S. 

4**4TSIIU»1 1 ftl>OBI«5l8©<5Wi*»K:lBtt©« 
[IH*B 1 0 ] *ti?ftHHM&Sft:tt*tfflttff#&liK 50 



1 1 - 1 1 9 2 2 3 

2 

3ftfcl*t©«1S£. 

±IB 1 »©«R©IBHc**A3nfc««»i . 
±EIBR«to±^lS«««>«ffi«:-eti*n»«Sh 

±12 1 *f ©a$©Wfflffl{c^ft-eftSBg3 ft. SICCUS 

£Bft#iaj©«#iift* *«*fc«ssw 

©»«c»tlS*it:»iS3ftS4 4fcK:. ^ft^ft©^ 

tti*. a^ic^^sii^fi#mffj!UEiijnsft-c. ±jb« 

T I > * c £ £!8Sa £ -r * jK A*ot£«. 
[flUUS 1 1 ] ±IB®H!«. jE©*****!**** 

SUffiCC** «¥ff fifClBfa 3 #S «t 5 KJ&553 
ft-Tt^ C iS^Fffiti-rSI**! 1 0 KsBiSOiKIHIiji 
SB. 

S^ffitcft i,rBaB a^riSiccEiai 3 tf-S <fc 5 tcjgtfs 
ft-cc** c t^m.t-th^m i o {ciats©^^ 



«. SHft^»*/M/fffi©^«:^3ft4C£{c«l: 
2 ©<5Jft*HCie$g©?g HH^Bo 

» isimffi * ft:«s]*mfficc few s ^a5©^[6i^. 

-S«fc^{cjfJfiX3ftt^6C£?:#i5;£-rSii*ll 0^c 

1 2 ©{5ift*>Kiass©^a^ga. 

[11*^1 5] JJBIBIBB*. ^©P«OJfiXfS. ±IB 
Ssf(SlSffi*fcttH»SS«:teWSgtaJ©7^l6l*J. ^h%« 
Tj^llltCfe W^^Bffi©*f»*lnI«: & «fc *> 3 

nr^cisiWkiTSiijiai i 0fti»tBi3OTii 2 

©{"jftfrfcieisc^Jifi^ssB. 

1 6 ] JJBNHK*. Y^«. ^A:«fl 

ui*^ i 2©f5ift^{ciats©« B 3 ^^g. 
cif*^ i 7 ] ±ffifl*s«. ^-ft-eft. m%M<onfa 

fiS-rSSSPOTEFlSlfC^UT:. BS4 5a©ftg«tct^ 
fC|Bg3ftTt^c£<5:^@[£T^>if*Bl OftUt/H 
*B1 2©fflft*«:Ktt©jR»9lflai«. 
[M$gl 8] 3 6CC. iJ>tt<i4>±E«J*«©Mft*> 
-*4±IB 1 *f©S1S£©Pi«:iBg3ft/c{4ta^«?:(t 
A/cC£?:1#8![£TSIi*^l 0 !S^bif3ft]a 1 2©<5J 



3 

ft*>tcBB«©*KIUl7nS&B. 

^mi-rsit^ai oftt,>tiMcg?i 9©{5in*Hcia 

[&BJ©mHftt&i8] 

coooi] io 
[#HB©i«*atBi5£»] xmrnt. ^-y^a^e 

4©r*s$iliS7^BK:Rir £fc©r*s. 

[0002] 

[«£*©»«] ISSOiiaSbSaiorB. fllxB* 

vf-^ ^fc^ffllsW-fXr 5 F*vf ^ (T 
N) *-F©jK*jR^W6W*EWkStir(,»5. LA 1 

(M^K65 0ms e cflfi) 4l>5^'±>£ 20 

HK, *8fc««©^#&g4ShSil7j&8K:« 

[0003] ±fBTN*~ F©J£aWftfc*Hofc«>© 
4b"C« % £H**2o©Efa«*Kfl«T5El8l2& 
WJTN*— K©-«^ij^B*^6tiT^-2>„ (SID 

92 D I GEST P798~80 1) . 

[0004] c©jRji^$iBtt. fli&fcis 1 1 (c^-r 
<t -5 ^n^tmm^m 1 o 3 1 0 

4 . *$ zzfrn^m 107. 108 *5jfjfiss n/c*is 1 0 30 
1 . 102 ©fast, 8fms&s#tt* J iE©* ^ «? *® 

tc> ±iBieifi]M 107, 1 0 8 «. &mmctic. Zti 

?tim>lC-7l'?)l'\-MWWj:2>2^<DffiMl 0 7a, 
107b, 10 8a, 1 0 8 bCC^SHSnn,^. 
[0 005] <£Df*L<«, Efflfltl 0 7(CfettSfMI 
1 0 7 affifioas^^l 1 0 a©7"U?Jl/ FA**** 
< ffiiftl 0 7 bttfiOifoH^H 1 1 1 0 b©7 

Effljg 1 0 8 -C«. ^©jM. r&fe-feliW 1 0 8 afttfi 40 

©*fl»* 1 1 0c©^l/W hfttf/hS < 

Sil0 8bffi5Oi B Wl 1 OdOt/U^FftB 

*S<fc5J:$K:Rj£3ft-a>S. cct, Hi lecte 
[000 6] coi^cc^u^^FftAigsstir^s 

ciKcto. mmai io©m«k, as 

10 1,1 0 2©*Wftifi©«Jl*H 1 1 1 0 e , 110 
ftt. -en-eh, ?JH> *©**&**#* 1 1 0 

a, 1 1 o d©j^fcc«fct>-r. ^atc7n-r«fc^«:si,>{c so 



1 1- 1 1 9 2 2 3 

4 

aBflfiHcttMTS. *n**.. ttMl 1 0©j§jt#K 
«r«JHHfM*tt*«1«Wb3*i*©-C. tMg#ffltc£ 

DA:aa^©^{b6S/h3 < ft 0 . tflx-tfa > F 5 X F It 
#1 0 4&StJL»ft£±3 5* ggJCjycTSCiA^-c 

[0 007] UfrL. C©J:5ftEfa2#t!lTN*-F 
©^iSglTi^tfe, a»ft3&«jlR©TN*-F 
J: Ofct** !«>*>©©. *B«:tfc*f4CiBBffltT?** 
5A< I&SiatcHO-C«. ffl£©TN*-F4$»W 

[0 00 8] Se>fC, ±IB©<t:5ft:7'L'3Ml'Fft;&^ft 
SMii 1 0 7a-©!», 0V*.f;E£fflR 1 0 7 - tC7 

<fc0?Th*lS#<. C©»£. »»XB©l«IP*JS<Cd: 
Ccft-55*. ±IH7* FUi^ F£l&£-f£|SSft4K:gB 
fflMl 0 7-©«iB*««ftO*»ft'C**fcaf>. RfffeE 
i«itt«*»a c £#bb , c&& 1 1» 9 nn^( few or t» 

[0 009] a^mfc*H4^©8i©fi»ri 
ur. «^i!i®4Wft;^©mil£mB5#&.£5£ 

msstifcBrta-f ( i ps) *- f©«a& 
[ooio] se.ee> na^aipftiw-rsiifew:. x 

H (FLO *-F^>. ESmtimSi (AFLC) * 

^r; i'ttft 4'ff>X*%W-r S C 4 ft < . 4> S^S©)A 
«»Wb4lSStt©i»a<l:4 *H »J »*jRfta^BB4 

LT, 12|Sjli©J1!Mrfg B ^^f-*58BfaiK(c>PtLr(i«S 

a^aasnr^s. c©g©«Es^^iat?B> 

Jt©iRA«^ » . «JW«:«EE*«E|«|| $ 

tint 4-*. «BWEntP3nfc»^K. «b b b ^F*s^4 
-r-SC4{cj:o-C. ^5a&Jtffrti*<fc5K:ftoTl>5. 
C©<fc0fti2[Sl*- FSfflOSCiCCAD. ikISWSSji 
ftlc^ttWi^nSo SWEElfll2»*ITN*-F 
©«JI«SiaitH**«:. #BB**2-3©El^««tc» 

[0012] 

[»W#»ftL<fc5A*£WH L*^ft*sf>. ±12© 
«t -5 * h d f 9 d'ElS]*- F©iR*«^Ra , C 

«. EfaM#£©«!!^(c9 0- Jfil^u^JUHI^ 



(4) 

5 

4* Efll**9 5 

©ffiTiJBfctffcTas. 

[ooi3]$ 6tc, Effl<w**#iit/ri£iuMMi:* 

B. ^»«? . Eifi*t©aii©9&{b*JBt. HfffcEfttf 

[0014] ^^BJK, ±iB©.£{C&#, El^lffti 10 
{0 0 15] 

»cc. nt*Jii©#p,8B. ^-ti-enia^m®sfc«*fisi 
-tssuwh 1 ***. -tie i »©a«©W{c^A§nfc 

K#Ur«ffig:Ji*lSlKEl5l3-S*El*lBli. ±E1» 
©»«©fifflfll|K:*<v€ , ftEB3*i. EUKWSittt* 

[Sl©<S*l**W^-5«^«<!:^if^yfcfc B B «^|g-Cfc 

la 1 St©*«£©liPCi2g£ft/ditBg«£«;iS£ £ 

[0016] C©J:5(t, ffiBR«ffit¥*J^f5E©iaiES%^ 
UTfflR©«ttJ«HW3fta££feK:. firfflMSSrffii;?. 

K^©35n«l«:«MLfc«WI«J|iJWIJJ5SSn. CtiKjfi 
DT. iKMtf. «Ji»?-#S:i.»{cil<t**ianc«sHy 
TEflLfca»©Bfr«ttK»»l3*i. &*BiB££lA 
j&iaafr&jifci tK$ B s B ©ISff$Ji#14#¥^t;SftS 

£ £ hfrom&wtiff&mio& n 

■2>©T\ 7tf>^©Efi*&ffi£-f5t:£&<> flUft 
£*if|Kfc^-f Se£#-C££ 0 40 

[ 0 0 1 7 ] *fc. tt$g2©ft9Jtt. M#S1 

©fSHR^SCcfe^r. JJBHSKH^ ±fB*tfimffi£ 

[00 18] C©J:5ttBBP»«:«t*). SJJtc. Bi*m 
S^*gafcM*©^i!SK#t^££ £$>«:. 

CC|I]-©1IE£EPJjn-f £C £#-Ct3„ 
[0019] ff#53©2SSB«, 1 (ClBiS 

©**R5t8WC*j(,»T. JJWHW3*ifc*«J««. s 
l>K:»flLTJI5«3fiS££t>«c. E«><*->*rt'ly 50 



11-119 2 2 3 
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[0020] cccfc^ica^tc^sti/cms^f^-r 

«»©«*«:#»?*$ £ £ *>«:. S«WUc|SI-©«E 

<&wjirr.5c4ai-esa. 

[0 0 2 1 ] ttc, 913^4* 5 ©3WH*. 

11*5 1 fct>UllHTO3©fflftfrKeiW>**«5«tB 

fcte^r. jjehibk». *©iH»*»jafr*. ±K»iai 

^ffiSfc«B^m@{C*jWS8a©*|fij*s. i&H^iS 
g(cteWS«^iM©Sfi*l6i. ±T#fa. $fc«S4A 
^isjfc^c * J: ^ K^fiS stirna c £ £ L r t> 

s. 

[0 02 2] e©J:5fc:£rflJterai®£^fi&-rsc£Kj: 
<r©*Ifll36>6jafci*©8WFft*!t*^4Ci*J'C* 

[ 0 0 2 3 ] H*56©^«. if*S 1 &t> 0 

mm 3 ©fflti*>KKil©jB««^Bs*«:*ii »r > ±1B 

nana. ym *fc«ft»tt«:»«3nri> 

[0 0 2 4] CCi^ft. JbtBHSte. StS!©*|6]©il 

0. iRAJItf. jR*^*>*h*ti«*©*l«!l«:«ttO 
TEfl0fc«&©EftS$K:#8ISft5©-t\ &6<9>& 
*lSJ*»6Sfci*©8Wft*4bW4C4*Jt?#*. 
[ 0 0 2 5 ] ttc, I»#9I7©»W*. 1 ttl> l» 

if^S3©f>Wa*>{cg2«©ffiBl^S|g{c*jli'C. ±12 
flttfiitt. «3fctt©#lW. ±IBiSmmS$ 

fcM^M«c*jWSJJaiH«*JI5)S , r4J»»©*fiI«: 
*ttT. B54 5flE©fttt*tt-TJ:5K:EII3tiri»SC 

[002 6] t ©<£ ^ Kfi^soffl^tto^rsi^ss-r 
[0027] $/c. i»*58©^«. m&mm^L 

i»*iM3 ©f5in^Kiets©^n I a^gKte^r . ±IB 

atg^SB. 2f*ttfirfflMS > ttcanomm^vs, 

[002 8] C©«t5&affi^R?6ffl«,»4c£«:J:*). 
iia©<fc 5 Ct$H#^ *5*-T?»iE©)l«f$S*145:}i« 

[0 0 2 9] Sfc. lf5fyi9©2fcH8B. W*S1^^L 
if *5 8 ©Hti*>CCiE48©ffl?S*^gCC*jC >T\ $ 6 

k. ±iaii^m®^©ii^ft^mE©En»©*ii^$iJffl) 

•TS^ ^ » ?>y*^-*«il.fcc £*^£ L/n>S. 
[0 0 3 0] CtiKliO. I&§tt?:[6]±S#ff^££^ 

[o o 3 i ] *fc. i»*5 1 o©^bjb. ^-n^niim 



nmttcuttfawmftBmzMc 1 #©»«£. jjb i 

C^|S)Sffi©SfflK:-e ti-eti^BK 5 ft fcEftffi b . ±1 B 

i#©gs©sffiWK^ft^ftEii3ft. s^KBgga: 

JJUGMfftf. BfS©IBBl*^-Or. 4>ft 
r. JJB«ft»^F*i:i,>K:a4i*lftK:EiSi3#«J:5 

[0032] c©j:5«:nwtr4c4«:j:i3. msatm 

J?. *<fctfEi»fcll&aiIE©E|fflii«:j:r>T. 
©<S£Wfr. *J:tfl^a#att4il»©Efi«i**# 

-£C£#i-C££©-C. 7tT>^&i*©BB[piaffl|*-r 
* C £ ft < . SB. £ £ 6 

-r£ft£\ 9fa©swft«ptt%»ici*tr*s. 

[ 0 0 3 3 ] *fc v asm 1 1 *fctt3*5jSB 1 2©^W 

b. it&i i o (ceit©iRA^iijK(c«ic»r. ±e* 

iHJIB. £*fcttft©IIWW^*^4*aa** 

£tf££*>K. JJBEflKtt. JJB&MSttiSKfcitS 

OS. 

[0034] C fttc «t 0 . SMS© «fc 5 tcttWfW** 
<. fro, ^B^iM©±T#fa©taif#&#atffc 

K-rs&f. iira©8uwMftt*wr*. ^^hnt- 

7 *Bft*- F*TN*- K©i(UHR^HtB*HWEr* 

C£#rtS. 

[003 5] m>m l 3 ©IH8B. 1 0 ft 

O Literal 2 ©fflftjWCffitS©ffiy|*7pSg(CfcO 

*rtLTft©tWte«ttSft4C£«:J:9. SOttJtft 
4BIflMB^«BE3M5|IftI 3 ft * <fc 5 ictt£ § ft T l > S C £ 

[0 03 6 ] C©£5ftJSSjgfi*f8ttSt:£K:J:iJ. 

s^ccsiHcgft^H^fg-^mE^Entt-rsc i*sg 
^cc"ri*s. 

[003 7 ] */c. ffjjclB 1 4 *fc«ftjfcS 1 5 ©^W 
B. ft^I 1 0 ftO Lfi^S l 2 ©fBJftfrCCfBig©*!! 
St^ggCCfcOT, ±iEHI»«» *©IBI»*JB«-r*. 
JJB^««*fc«iB3WWK*jtfSltW©75n^*t s ft 
S«^*K:teW5*jjxiBffl©£«rtf|Sj. ±T#ft. * 
/cBI4&*|6lCC ft S «k 5 CC ^£ 3 ft T O S C £ *«f» £ 
ty-COS„ 

[003 8] c©J:5tt#iSiKmB*»J3S-i-*c4K:j: 
•3. *5*lBffl*;&&tt«WlSl«\ ±T*4S>:£ftft£*. « 
«©*lSl*»l5mfci Sf ©ta»ft*tt*-T4 C iaWC* 
4. 



(5) <&m¥- 1 1 - 1 1 9 2 2 3 
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[0039] $fc. H*S16©^B. l*#JH10ft 
OblMGIl 2 ©fflftfr{CfBtB©?&! B *7j^g&C*$0 
T. ±eiHBK». X^tt. Y^tt. SfcKlttlfttttcJBft 

3ftTOS C £ Z%fW.b LTOS. 
[0 04 0] C©<£5{C. ±IBfflBS*. a^!©*|fi)©it 

^«©paRi4^^ l tctiMP&mmciimt s c t k «t 
TEftofcMSt©Efa^iK:#i!i3fts©r. &6tg>s 

*©«»«*!£*■*■* C 5. 

10 [0 04 1 ] 91*11 7©^W«v Oft 

ouawasi 2©fiift^«:Be*8©jSS*^ilSK:*5^ 
"C. JJB«3teS«. -eft-eft. <sftw©;frfi#. JJBB 

©^frtcftLT. m§4 5K©ftjg£ft-f<fc5(cEi:3ft 
TOSC ££««£(, TOS. 
[0042] C © <fc "5 KflX&©flBEM©#ffl£K£-f 
SC£CC<fcr>. igOn>l--5* F©IHft&*inf SC£ 

a*r*s. 

[0043] ttc> m?m i s ttcimxm 1 9 ©isbjj 

20 B, IftJ&I 1 0 ftO Llfcftf 1 2 ©ffltl*>tCEttt©ffiA 

H^ggfCfcOT. 3 6CC. 4>ft < b b±.§m%&<DW 
ftj^#iJJBl#©*RA©ISIK:E»5ftfc. 21414 
3Efcti^©tttBH«at©t«ail«*ffl*.A: 

[0 044] C©J:5ttttffijMR«rm»-SC4KJ:0. 
*S#? *El> CCS& S^lSlicElfil 3 *i C £ {c J: 5?g 
B B a ©H»f^M*tt©¥^b£fflS-5-C. mBJ&i&l* 
SE©HJf*S*tt3WMI3ft4©-C. mRft^-ISffi 

30 [ 0 0 4 5 ] S/c> lf#]®2 0 ©I6HJB. 1 0 ft 

^Lf#3£>Il 9©i»Ift36>(CiEiS©fSBl^5^BK:*Jt> 

t. 3e>{c, ±iBHsRms^©iaMf^mE©EP»n©w 

[0046] CftfCjcO. I&Stt?r[6)±3-tiffSi£fe 
[0047] 

[*«©*»©»»] 

40 {t&gfojm i ) $mo>Bm 1 ©sn^sgB. a 1 
tej:o'S2cc^-r<fc^cc > -eft-efttf^a^jiSsas 

201,2 o 2©ra«:. Sim^^tt^ftO^vr^ i» 

(mi^j^ttSMj - 9 5 1 1 5 2) a^^x 

3ftft:iRAI|2 0 9*«3ft-CflM£3ft-Ct,>S. ±IB 
1S20 1, 2 0 2 ©HUB. WglUIKagj&SfH w m 
©S^LftO^©^^— !f *^-a3-&5 CitCiD, 

-Stc^/cfts «fc ^ fcfto ro S. 

[0048] ±IS»S2 0 1 KB. Soffit?* SHJR 
^i203, fcJ;y ! ElSjK2 0 4*^JSS3ftroS o S 
50 12 0 1 CCB. 3 ^2fi-^m@2 1 1 . @J1 



(6) 
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W&2 1 2. toJ:VCtib<DW,&t±MmmW&2 0 3 
iSCjg^Sftfc, TFT (thin film transistor) #>f> 
v+ytfiKfri 1 3 :Wfti£<* fit -73. 

s^2 0 2«c«. mwmm-e&zitifawmz o 5. 
0 3 «. nmt isimkhk sntt^v^ -mma 

^\.»xwm S„ Eifc<fct>*02tcfct,>TB. 

^lffi©±T737WI^0©££73faK:&& <fc 5 KS* 1 
ftTOS. 3 HKliHTtt, S1S2 0 1, 2 0 10 

2mr&w&L-c&frtir<,>z>. 

[0049] ±IESffi2 0 1,2 0 2©MiJfC« > <ft)fc 
S2 0 7, 2 0 8*5^:^6^1^,, C©d*ffi2 0 
7. 2 0 8B. fiUfcttM, N©7j|n]#. m*&M^W& 2 
1 2©73fifC*tl<T, *t*Wt4 5' <DffiS.*m J:5K: 

[0050] ±isia^m@2 o 3 a. >t^ff-^ms2 1 

1 CcW^rS]©^ ? rtt©m§B2 0 3 aTWft&S 
ft&C iKi *) . atiStf*%JfJtt©2-3©«^2 0 3 

b, 2 0 3 cK^fJSnrC^. -73. >PtlS]m©20 5 20 

(£3*2 0 5a, 20 5b ffl<Dmm) B. B^m@2 0 
3 tCteW -5|3)^©g § L 1 <fc 0 < ft & <fc 5 
?nti,>5. ±IB©J:^K:ij^m«i2 0 3teJ:i>'»[fi]m 

ffi2 0 5*5ffM$nscicc<j:o. aarrsj:5K«ji 

Ji2 0 9 3WSWffiPK*f*JtcKrtm«A. BtcfMSh 

[ 0 0 5 1 ] Sfc. i2fSj|R2 0 4, 2 0 6 B. BJHUffi 

2 0 3 SfcKtffflttfi 2 0 5W&j$;*ftft:£-K2 0 1 . 

2 0 2(CEfflM#tt («iltt>*i'a«ZL I -3 3 3 30 
4) ftJ6*Lfc«(cjK»StyTJ&S3*i. BBISJM2 0 4, 
2 0 6©ifi^©?SS^T-2 0 9 a-£. 02^^^ 
(C. SS2 0 1 , 2 0 2KttO-CHt*gii:&£[6|{Ci2|6j 

hoe left) st^j^ccft^rt^S. 

[0052] ±E©«t5{C«lsS3ftSC4K«t»). @* 

S@2 0 3 i#t|ajmffi2 0 5 £©HK:mE#EPjIlS*lT 
Hftl^KB. BB(S]fi2 0 4, 20 6©ifi$©i£H# 
^2 0 9a-B. flT&©<fc5K:£«2 0 1, 2 0 2fC*t 

i/r«aae<t35nsiKBi^iy. *©iewcj:»), whim 

20 9CC:teW££<!;l,T»g2 0 1, 2 0 2©4**S|itt 40 
a©iS^F , 9^S«!K:t»fcS« B B B^2 0 9 e , 2 0 9 f 

4>. «S2 01,20 2K»L-raaaaft3EnsncEifii 

[0053] -73. j£S<t#1l@2 1 1 *»6©jfeSM-^ 
fcj£l;-CyW?*>*5ltT-2 1 3#*>tCftD. iS&H 
^S2 1 2 A> 6^x. 6n-Sli{ifi-^fSE^iii^mg 2 
OSKEPJjnSftSi. UStC^TJ^K:. iSSSm®2 0 
3KfcW£Bi!n§|52 0 3 a©i2&, fcj:0'*t|6jm&2 0 
5CCfcW£*ig|$2 0 5 a, 2 0 5 b©£gre. SStfoja 
E©3frfaa^J?ffiP&t*tt*K:. 5>K3£73rS]fc:Mt>)t^ SO 
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n (mmtnm jw&ssns. mam o 3 

a©£®©j&P B #^2 0 9a, 209 b. ia*&m2 
0 5 a, 205 b©fi^©^» : f-2 0 9 c, 2 0 9 d 

b. -e-n-eni5i@K:^Ens-c^f73rS)«:ffl#. *©g» 

fC<tD, ^2 0 9©ffi|6]M^A, BrtKfcWSii 
U-C»«2 0 1,2 0 2©**S|5#35©^^-2 0 9 

e. 20 9 f4>. -en^ti^ffipjc^c. si>cca» 

[0 0 5 4] btcifi-oX. ^niSffi£±T (S3©£ 

fti*ft*fci!>. ia*mffi2 0 3(CMPSP2 0 3a« 
snru^^ti^Kib^rn^ r 5* r©*IlgffiBa j it 

4 0° fcifc*:$fts„ 

[0055] s/c. fcgmmms oms <t, tn*- 

K©« H B a a^g{ci:k^r^n$^lrc^c*. mis 

ftB^Sl^-f S C £ #-C£ 
[0056] ft*>. 0 3 a B. ±IE©<fc 5 CC^ 

^ft#m®2 1 UcWtt5W0©«i»tt«:j*$«TSfe© 
fcRfcr. 04 (a) - (c) tCSti-J^K. jt^ff-St 
S@2 1 lKjttOTSitC:73lpJ-¥>^*73t6lK:Jf$*SOA: 

a * ©7j i^j&> 6 mc t » ©tii? ft *ffi^-r s c & *«-e # 

[005 7] Sfc. l®«m@2 0 3(CPaPgi52 0 3 a?r 
J&j&-rS©tcfU.-t, »I»3nA:2o©«fi<:Ktf5J: 

[0058] tit. mam o 3 ao&mow&mmn 

ffi2 0 5CC*JWSMISP2 0 5a. 2 0 5br B ^©S5L2 
*jB*®S2 0 3{cte^SPl73l^©S$L 1 <fc0 4>7l< 
ttSJ:5K:Kjei/ft<rtJ:i». **nM.. 
m®2 0 5BH^^mg2 1 2©73l6j©ISI&©ia*CC 

fc. ^21t-^mg2 1 l©73|S]©jSifc©H^CCfo7*:oT 

[0059] (9ttMi0^tt2 ) tttB££«Kl*& C i CC 



XL 

tb. Mj&rh^idL-zimimmi&ifi. 

[0 06 0] H5{CwfJ:5tC. a«2 0 2ifi*«2 
0 8 4©[KfC, 2ttte<affig«2 2 1 tfRtf 

it. tit. 2m&mm&t<cKz.x, nomm&zm 

fc. ttK©tiffi£tii£IMU:9. S£2 0 1, 2 0 2 

[006 1] (9m<DBm 3 ) JJggj&DjgJB 2 ©ft £ 

6. 20 

[0062] aeteiu^T^-ri^K:. *tfr^@2 

3 5 B. *3ce#««2 1 1 fcTfrttTftSl©* U » htt 
©|gPS2 3 5a*i^)*SnSC<i:CC«fci). S«*ff&;& 
Wt<D2r><Dm®2 3 5 b. 2 3 5 c«:$MWSft-a> 
5. PiX*fi2 3 3B. $HW3fiSC4tc<. 1 



[0 06 3] C©«fc^{C^JSSnSC4KJ;i3. Hffltm 
g2 3 3 4*f[Simffi2 3 5 4©P.S(ciIj&{g^«EE#EPJm 
3ft£4. iUR«ffi2 3 3«:*j»5i(RSI52 3 3 a, 2 3 
3 b©jfiG£. fc<fcO**ffamffi2 3 5CC*5tt£BJP8B2 3 
5 a ©ffi^r. 07 OC^-T <fc 5 tcmSWjS5E©#[6]Attg 

i?m p tc*f ffctc . s> Kawioj tcfflt > fcmes^i?**^ 

J&3ft5„ ^CC. iligB2 3 3a, 2 33b©3£$©$ 
HJH^OOa. 2 0 9b. fciOWPSte 3 5 a©ifi 

«©«*»* 2 0 9c, 2 o 9 d b. -e-ft-en^EPTr 

^-r#ft(t<9£. *©B»CJ:»). S&2 0 1. 20 2 
©***ttifi**tf«H12 0 gjCbttSElSilfiSBA. 
BrtOjfcfl^ 2 09e. 2 09 f<b, -eft^ft^f?® 

©»»2 4|B1«K:. 3>h5^Ht*"10KftS»»ft 
#±7 0* K&*;*ft£. 

[ 0 0 6 4 ] Ms. 2 fffl£{ifflM«2 2 1 Bi&f L &R 
Wft<T&«J:<,>. t©if£-Ck. BulBJIife©^ 1 4|S] 

«k, eismH«A, Brt©«ii#*#. -e-ft^nsiw® 

Pccj*»«ca!*ifii«:«< c 4KJ:48l»ft©ifcrt:B» 6 
ft*. *fc. «*©»«2t?wl/fcJ:5K. ftOfttSM 
«*HJt»fc9. ffltt©flCffl^S*i»*SJ;5CC0fc»)L 

[ 0 0 6 5 ] *fc. *t[fijm@2 3 5 ?r^(i#^S2 1 
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l*$,fcef/*fcBIB*©#*ffi2 1 2©#lSl©a»©H 
X(c tofc o TliOfcf»M?, &4*l»"C& J:t». 
[ 0 0 6 6 ] tit. ^PSP2 3 5 a©JHHWW*. Hfe© 
»!Bll-CIB3Wiff2 0 3K*jtfSMP«2 0 3aKOC> 

ri^H^o/c©4l5l««:. **©jBtt*#iai. SKMt 
mS2 l i©#fa©ffiifc©H*Kfc>;fcorjli^Lfc^t£ 

{C»jaW*»^KB. HPg(S2 3 5a*>. j£»t^1i@ 

2 l i©35riflj©«»©»RK:tofcr>rJH»LWBtt«c» 

[0067] (SltCl©^B4 ) ftfc 2 -3©iS*m 

4 J: 5 K 0 TfcSJ ft 4 rflgOC 0 fc *) V * SIKAft^lB 
©WiBtMl-*. 

[0 06 8] 08fc<£O*09CC^-rj:5tC. SS2 0 1 
±CCB. m>lcfM3ti1tm 1 B3Sm®2 4 1 4^2 H 

mmm 4 2 isw^somPBiBBwrRtf sntir**. 

±K^lBiJRaS2 4 ltt> HI OK^-Ti^tC, 
»?>^2 1 3©FU-f >4a*2 1 3 dKitJgg&ft 
3ftT(,>£,, $2iig«ff24 2B. ffiffijgSC 

0 2 1 3©h*U-^>ffiT-2 1 
3dfcSi^§n. 9imtS2 4 1 J:0 6fil>«E«s 

^@2 4 1 4*t|SjmS2 0 5 4©ra©mE ; SrV 1 , #m 
gfi^CLa. ^2ilSmS2 4 24^[a)mffi2 05 4 
<Dffl<Dmi£%:V2. PS^«5rCLC2 4^44. 
V2 =V 1 XCO / (CO +CLC2 ) 
4*5. 

30 [ o o 6 9 ] nis. ±.imm§mco »*. amikb. 

09it^lli3R«ffi2 4 1 4»2iURSffi2 4 2©-8IJ 
*«W*ALt*-/<7 » ^3 #5 C 4 ft 4'tc J: 0 B 
fiS-T5C4*tr#S. 

[0070] ±ie©J;^{cmgs;snsc4(Cct | 3, x-f 
vfisttttz l 3 tr. miia*m@2 4 

1 «fcO'»2B«mg2 4 2 (C]Sffi©li^ft^mE*5EP 

Jn3n^4. flre£ft©£j£i©tt&4Htt(c. si in 

^mffi2 4 1 te<fcO'S2ia^m^2 4 2 K*JW5igSP2 
4 1a, 2 4 2 a©i£$. teJ:J>'*t[fi]liS2 0 5 CCbtt 
40 5i»g|52 0 5 a, 2 0 5 b©ifi»-C. taWJ*lE©*|«iI 
*i^fflQ©IHW'Ci:i/>«:jJWi6j«:M^te«ffi|»«ff*i 
JfJfiSStlS. *C-C» ^SP2 4 1a, 24 2a®2§© 
$iW2 0 9a, 209b, te«fc^SP2 0 5a. 2 
0 5b Vffi&aMMkft+Z 09c. 2 0 9 d B. 

S2 0 1, 2 0 2©4 J *SP#jfi ; 5r^?S§i)§2 0 9K:te 
tf*B«Hm«A. Brt©iSBW2 0 9e, 2 09 f 
^ti-en^ffiQ©MI)-C5iHciE&|6lK:ll<. 
[0 07 1 ] CCf, Slgj^m@2 4 lfeJ:^2jS 

so *mg2 4 2tcEnjn$nssff*5 



13 

«A. Brt©«JH**t*^tttt6&t>j». tt*#*2 0 

9 e , 2 0 9 f Offl< m@^m^©m«*SE 

©^ci^rs**©^ ±ia©«fc5«:^ffiQ©if 
«rcEt>«ca££iSKctta. «a^f-2 0 9e. 2 

09f©«*fttt. ^J^S. *****l!H«Itt2 

4 1 $fctt®2ii8Sg@2 4 2 i*f[S]^ffi2 0 5 iOffl 
©HEKiorSSSWr. 

0 9 e©##s. £RHHl*Brt©iKa#?2 0 9 f J: 9 & 
[0 07 2] Lfc#«r>r. SWft«fc*r4 £.£*»«:. 

09*. a^ara *-B4»7Ef ifii^ ?>mfc £ # ©mam £T 

W«Mil*J*> 6B/c £ * <fc 0 fc* * < -T * % £ . #*fft& 
«D«IFAm«M(c»S C £#r* 5. 

[0073] ±ia©«t 5 eclipse o *»w 
-r. -en^nm 1 bjr^s 2 4 1 s/tttui 2 nans 2 

4 2 ccjgM 3 ti SttS©x » * > y^T-fc J: o'ii^fg 

*«fi*»wr . 0 1 ®i^m@2 4 1 *s£um2Mmw. 

«2 4 2KE|Jj!inStii«E*a«e&-&4«l:5K:*«WS 

[ 0 0 7 4 ] tit. mm<DBB2 mmcGfifflRtwt 

wr. w#££6£^3t!-s<fc i 5K:ork,u\ > 
[ 0 0 7 5 ] tfc ttfon®2 0 5 «. mifc<DBm 1 r 

tSL/ZcJ:^ (c»g!©ilii&fcbfc o r jggl t fcjgRft £' . 

[0 07 6] fglBi*mffi2 4 li^2Blt 

242 &©m©RMtK. mmoBBi ©ffinas2 35a 

[0077] ±ia©«i:^^*^^hDf^i'igfSj 

saucawj or -rat)*. Mtit. wt* 

*#tt#jE©«fi*JBl>S ££<>«:. EfiM£br. £ 

$©$ B H B #* £^©EfiJgK# orBSWfc^fr ftKft 
StfSfc©*flKtfitf. iWWmt. H»t«£*flSJ« 
S£©IH(CSE#EPJto3ftri»&t><h*tC«. iB^£ 
RW&tfftKBai-J-a-*. HE#EPiJn3*iS£. * 
SW3S«:8S5*lSi{cS%±*is©-c. fcJ; 
im>ccjltt4*E©EI«lD«:J: or. iBU^f©«Wt* 
ft. *jJ:CJf««ft3WSl>«:j|tt«Kfii«*#jiaaESn 

Kr*4. C©i§£, ft*©Eft2#S!lTN* 
- K©«A«m«a&l3l4l©El4«ra«El4lM<cttl>. 
fclSWBB L-c«,»aci» £ Sr fcEiSjHttifioiKB^K: 
br>Kc :/ u h ft •succor. JrOfilHtc 
«»ft*ttrt0f»SJ:5«:t/rfcJ:(,>. 
[0078] $ /c. ±SE&fSJS©J$fcCC*$l>rtt. * -f 
^^^2 1 3£0TT FT#/Bl,»e>*l £04*^1/ 
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cn(CRge.f . 043.BM I M (metal insulated 
metal ) im^hUXbT 3 fcfc. *R«tt. 

Wftd*t*E#*-f v9->m^2 1 3£/}-t/CEPJjn3 
nSTi'r -r h >; ?x©jK&£CT8SK:iB6'r. B 

£SHc»BorfcJ:t>. 

[ 0 0 7 9 ] Sfc. ±ia©<t 5 &&(&©$ Jl&j3g8 
S««*ttW*:0. SS2 0 1. 2 0 2©- 
*fc»iHMtS2 0 3tO<tt*tlft««20 5«© 

10 -*«:3fe©Siitt*Wf 4t*l4*flil>5lfc*) or. K*fS« 
©ftfi%^8««c£ or & «fc i». 

[0 080] gfc. li$Sffi2 0 3<DffflStlfL®m2 
03b, 203 c-?>. *f|6lSffi2 3 5©^SHS*lfc«JS 
235b. 235c. ifc. It 1 i®3^S2 4 1 fcitf 
92IBXSS2 4 2B. *Hfc:WB«K:|R&-a\ SOKS 

ft*»tt^Mmc»ijSLrfej:i>. cftttj^rfc, ft 

[0081] 

[0 0 8 2 3 -Tttteft. jM*hntf?*Efo*-K© 

*fcBB3R«fi*«. Bf5E©IB»*^'0r. 
±EiM^f t El > KRtt s*ia«c«« S *rEl4l 3 * 
*d>*<4t>2o©««K»f(Snrt»4ii*«:. ffl 
*ffiliR*«|jirt»SC£fcJ:»). a^HnB*l*6*lSl*> 
6m/c£#{c. «a©ffl*f*S*tt#>W<t3tiai4 
t>«e. «»»?*s»-r*E©JB*rS|s|l36rtt*«llMI3h* 

©r. 7^>^©E[nitea4'r^c£js< . 
30 *S{c*wr^5ci*ir*5. 

[0 083] S/c. ^^*f-af^^E(pI*-K-^TN 

*- K©S[S^^SB{c*j(,»r. iii^me^. ^fS©K 
Hi*^-i/r. si>Jc*ttSH«fll^«ffi#EfWiDStir± 

EjSfi^^si^fcSitt s*[6]«cMl4 3 -sr Eft 3 -e s 

^< £4>2-o©^«{c^9I3nr^SC£{cJ:»). S 
*»J:WSi.»Ka<c*«E©EWlIK:J:->r. ft 
B B B#^©ffi«4:fi|Sj. *»J:Cffll««lJWJI4*Eiei««*» 

j^rsc£*ir#s©r. ^>B»). 7f>i/^£'©Ei«j 

40 .5££fe(c. mmomfimzZ'&zct-tfi-czz. 

[0084] Ucifir, r. IU7iScffi»A4$tt 

SiiS^WO. 7t'>y^£©Eft^a^S 

x. 5tr>d^«c«tSEIfil^a6^»El^m©9e{b*«<C 
£*s^c<. Jl5l.>*fi*04»SC4©r#*«aiKi» 

[01] 9EJk©J£!B 1 ©ffi^*^S©^fS?r7n-r¥® 

0r*&„ 

so 02] mm<ojm 1 ©jRs^^go^^-raJtw 
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(9) 

* 204 
IE** 2 0 5 



Eiain3hfc«»*^Tisai5Biar*s. 205 a. 205b 

[04 ] ntBo^s 1 ©g^***T¥ffiH'r*s. 2 0 6 
[053 utto^s 2 (D^B B a ^^gcDif f&^-rmm 207, 2 0 8 

ffi0-C$>£ o 20 9 

[06] mnmm 3 ©ss^sm©*****™ 2 0 9 a-209 f 
mv$>6 0 2 1 1 

[07] mrnmm 3 <Dfta^sB<D«j$^-rtKiR 2 1 2 

ffi0-C$>£ o 10 2 13 

[08] mmomm 4 (D«ss5^sia>«jflE**-r¥ffl 213d 
0rs>6o 

[09] mmomm 4 (Dsa^^ottA^-rtKiK 

ffi0-c&& o 

[010] m&<mm4om&m^wommaim 

[011] £tt«B s H ii8I©M^-ri»iIiT 
2 0 1,2 02 Sffi 



203 

2 0 3a rnuin 
203b, 203c 



2 2 1 
2 3 3 

23 3a, 2 3 3 b 
235 

2 3 5 a 

2 3 5 b, 2 3 5 c 

24 1 

24 1a, 242 a 
20 2 4 2 
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